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LIFTING DEVICE 



[0001] The present patent document is a continuation of PCT Application 

Serial Number PCT/EP2005/051223. filed March 16, 2005, designating the United 
States, which is hereby incorporated by reference. 



BACKGROUND 

Field 

[0002] The invention present embodiments relates to a lifting device having a 
top part and a bottom part, having a lifting linlcago which connects the top part to 
the bottom part and has at l e ast two sub linlcage s connected to one anoth e r via a 
central articulation, and having a drive unit for adjusting the height of th e top part - 
Related Art 

[00031 S ueh4LiftinR devices are generally known from the prior art- ^Thus, 
flFor example, WO_-98/46137 discloses s«eh-a lifting device for adjustin gt hat 
adjusts the height of a patient supportr- ^In this cas e , p Parallelogram structures are 
used as lifting linkages-^The disadvantage with the k nown structures is that th e y 
require a comparatively large £imount of installation space— ^Furth e nB OFej 
particularly I Large lifting forces are necessary for height adjustment-andr-^tThese 
forc es , in addition, ar e lifting forces are not constant- ^It is also th e cas e that 
dDifferent displacement speeds arise during the-height adjustment-^The known 
solutions, for example, are too large, involve too much design outlay and require 
excessively complicated control m e ans complicated controls- . 
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SUMMARY 

[0002] — In view of tho abov e , it is an object of tho present invention to provid e a 
particularly straightforward lifting device. This object is achi e ved by a lifting 
device as claimed in claim 1 and a method as claim e d in claim 8. 
[00041 In one embodiment, a lifting device includes a top part and a bottom 
part. A lifting linkage connects the top part to the bottom part and has at least two 
sub-linkages connected to one another via a central articulation-. A drive unit is 
operable to adjust the height of the top part and act on the central articulation, 
[00061 [00051 A ccordingly, it is a basic id e a of tho invention to configur e 
th e lifting d e vice such that t The drive unit acts on a central articulation of a multi- 
part lifting linkage^^This allows the lifting device to be of particularly 
straightforward and compact construction. 

[000 4 ] Advantageous embodiments of the invention can be gathered from th e 
subclaims. 

[00071 [00061 I n a particularly advantageous embodiment of the 
invention one embodiment , a scissors structure is used as a^sub-linkage (lifting 
rodV^The amount of installation space which is required for the lifting device 
can thus b eis greatly minimized reduced in relation comparison to the known 
constructions-. I^ In another embodiment, the lifting linkage comprises^ for 
e xampl e , two scissors structures connected to one another in an articulated 
manner^ th e n t This double scissors structure ean- may be used to adjust the height 
of a top part, for example, a patient support, provided on the top scissors assembly^ 
7 In this embodiment, the top part can be adjusted in an extremely confined amount 
of space. 

[000 8 1 [00071 Inst e ad of a double scissors ass e mbly in another embodiment , 
it is also possible to use , for example, a triple or quadruple scissors mechanism^^ *f 
required by th o application. When use is made of aA multiple scissors structur e , in 
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addition, th e d e sign r e sults in a particularlv structure has a high level of rigidity 
and bending strength when laterally occurring forces are absorbed. 
[00091 [00081 A ccording to a further embodim e nt of th e inventionl none 
embodiment , it is particularly advantageous if t he drive unit is designed foF-ato 
provide a rectilinear movement of the central articulation G^int) in the vertical 
direction- ^This is preferably achi e v e d in that t The drive unit aets -is provided 
directly beneath the central articulation-. It is not just The drive unit provides a 
constant displacement speed to the central articulatio n which is achieved as a 
resultz-^The d e vice according to th e inv e ntion is also distinguished by more or 
l e ss constan t drive unit provides operative forces and particularly precise 
synchronization to the central articulation- . Since preferably iust in this 
embodiment, because a single drive unit is used, there is no need for any separate 
synchronization control- . In this embodiment, the lifting device does not require 
Aarcuate pivoting of the lifting linkage and-or an associated need for more spacea 
ar e avoid e d . 

rOOlOl -[00091 Corresponding to a further cmbodimen t in another 
embodiment it is advantageous if t he drive unit has a spindle and a motor-^fe 
r e lation to Icnown solutions, which op e rat e , in particular, with maintenanc e 
intensive hydraulic cylinders, this typ e of driv e unit is comparativ e ly low 
maintenancc A spindle and a motor have relatively less maintenance than a 
hydraulic cylinder - . In one embodiment, A particularly advantageous 
arrang e ment in this context has proven to be one in which a vertically running 
spindle is driven, via a corresponding gear mechanism, by an electric motor with 
its axis of rotation running pcrpondicularlv perpendicular to the spindle axis-^This 
embodiment allows a particularly space-saving construction of the lifting device. 
[00111 100101 In one embodiment, ¥ the spindle-used is pref e rably a 
trapezoidal spindle -. The spindle is not limited to a Instead of this self-locking 
type of spindle.^ it is also possible to Other us e oth e r spindles may be used , for 
example, ball screw spindles -. In one embodiment, T the spindle, motor and gear 
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mechanism are pr e f e rably d e sign e d embodied such that the spindle flanks are 
always subjected to the load-. In contrast to hH ydraulic cylinders , of which the 
have varying operating paths vwy^depending on design^j In one embodiment. 
during op e ration, the pres e nt drive unit is thus free of play fixed , ire rfor example. 
there is no return play. 

10012] [00111 In a further e mbodiment of the invention n other embodiment , 
the motor is fastened on the bottom part, for example, on a base plate- Jhis has 
th e advantage tha tA ccordingly. there is sufficient space for the motor-control 
me^is-above the motorv Furthorm eFer 4and t here is no need for any moveable cable 
guide. 

100131 100121 Inst e ad of such a fixed motor, ani nan alternative 
embodiment^ provides for -a moveable motor which is fastened on the central 
articulation and moves up and down on the spindle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Th e pr e sent inv e ntion is d e scribed her e inb e low with ref e r e nc e to 

ex e mplary^ embodiments which are explained in mor e detail with the aid of 
drawings, in which: 

fOOlSI [00131 F IGURE 1 shew&- a illustrates a perspective view of a first 

embodim e nt of th e inventio n lifting device according to a first embodiment, 

[00161 [00141 FIGURE 2 shev ^ illustrates a perspective view of _a 

lifting device according to a second embodiment of the inv e ntion , and 

100171 [00151 F IGURE 3 shew s illustrates a plan view of a lifting 

device according to the second embodiment. 

DETAILED DESCRIPTION 
[00181 [00161 ¥ he -In one embodiment as shown in Figure 1. a lifting 
device 1 according to the invention essentially compris e s includes a bottom part, 
in the form of a base plate 2, a top part, in the form of a patient support 3, and a 
lifting linkage^j see FIGURE 1. The lifting linkage hefe-is configured as a double 
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scissors mechanism or double scissors structure 4- t ^The double scissors 
structure 4 comprises, for example, two scissors assemblies 5, 6 as sub-linkages, 
which are connected to one another in an articulat e d mann e r by a central 
articulation (joint) 16 . 

[00191 [00171 The bottom scissors assembly 6 is connect e d to supported by 
the base plate 2 ~, The bottom scissors assembly 6 includes front scissor feet 7 and 
rear scissor feet 8-. The front scissor feet 7 are connected to the base plate 2- . m 
an articulat e d manner by way of its front scissors f e et 7. As shown in Figure 2, 
Tthe rear scissors feet 8 of the bottom scissors assembly 6 are connected to one 
another via a slide 9 which, For example, when the double scissors structure 4 
is opened and closed, the slide runs back and forth in the running direction 1 1 on a 
running rail 1 0 fastened on the base plate 2 (goo FIGURE 2) . 
[0020] [0018] In one embodiment, a horizontally arranged electric motor 
12 is fastened on the base plate 2 bB etween the front and the rear scissors feet 7, 8 
of the bottom scissors assembly 6 ^, a horizontally arrang e d electric motor 12 is 
fastened on th e bas e plate 2. In an alternate embodiment, A a hand crank (not 
illustrated) for emergency operation of the lifting device 1 can b eis attached (net 
illustrat e d) at that end of the electric motor 12 which is directed toward the rear 
scissors feet 8-^The axis of rotation 13 of the electric motor 12 hefe-runs parallel 
to the running direction 1 1 of the slide 9-^There is sufficient space for arranging 
a motor-controller mean s (not depicted) above the electric motor 12 - A toothed 
gear mechanism 14 that converts the rotary movement of the electric motor 12 into 
a linear movement of a telescopic spindle 15 is fc located between the front scissors 
feet 7- ^is a tooth e d g e ar mechanism 1 4 which converts th e rotary^ movomont of 
th e el e ctric motor 12 into a linear movomont of a tel e scopic spindl e 15 The 
spindle 1 5 which runs is operable p erpendicularly to the axis of rotation 13 of the 
electric motor 12 and is arranged between the front scissors feet 7 and beneath the 
front central articulation 16 of the double scissors structure 4^ -. In one 
embodiment T the telescopic spindle 1 5 is designed as a trapezoidal screw spindle 
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(ACME spindle) and has its spindle head connected in an articulated manner to the 
front central articulation 16 of the double scissors structure 4 via a transverse 
connection 17 -. In another embodiment, the spindle 15 is a telescopic spindler-. 
[0021] [00191 For example. P for a height adjustment of the patient support 
3, the electric motor 12 is switched on and the telescopic spindle 15 is extended 
and retracted-^The central articulation 16 of the double scissors structure 4 here 
executes a rectilinear movement in the vertical direction 18 at a constant 
displacement speed^-¥»4Hl e and the slide 9 moves in the running direction 1 1-^The 
axis of rotation 13 of the electric motor 12 here-runs perpendiculariy to the spindle 
15 axis-. For saf e ty r e asons, t in one embodiment, t he gear mechanism 14 is a 
self-locking gear mechanism,r-¥he - The spindle flanks are always subjected to 
load , so that and the telescopic spindle 15 does not exhibit any return play-^The 
absolute-value sensor of a measuring system is fitted directly (not depicted) on the 
telescopic spindle 15. 

[00221 [0020] A fl -In an alternative embodimen t, as shown in Figure 2, 
provid e s the lifting device includes a moveable motor 1 9 . see FIGURE 2. . In this 
embodiment. ¥ the electric motor 19 here-is fixed on the central articulation 16 of 
the double scissors structure 4-effi4r -^, wFor example, w hen the double scissors 
structure 4 opens and closes, the electric motor 19 moves up and down on a screw 
spindle 20 fixed on the base plate 2. With this exception, this embodim e nt 
corr e sponds to th e embodiment described abov e , in particular in respect of th e 
op e rating principles. 

[00231 [00211 As shown in Figure 3. In relation to conv e ntional standings 
surfaces, th e invention malces possible a lifting device 1 whieh-requires only a 
particularly small base surface are ar-. . see FIGURE 3, which depicts a plan viev/ 
of a lifting d e vic e without a top part. 

100221 While the invention has been described above by reference to various 
embodiments, it should be understood that many changes and modifications can be 
made without departing from the scope of the invention-. It is therefore intended 
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that the foregoing detailed description be regarded as illustrative rather than 
limiting, and that it be understood that it is the following claims, including all 
equivalents, that are intended to define the spirit and scope of this invention. 
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ABSTRACT 

Th e inv e ntion relat e s to aA lifting device is providedT-. The lifting device 
includes a top part and a bottom part-. A lifting linkage connects the top part to 
the bottom part and has at least two sub-linkages connected to one another via a 
central articulation-. A drive unit is operable to adjust the height of the top part 
and act on the central articulation. 

[0021] (1) comprising a top part (3), a bottom part (2), a lifting rod assombly (1) 

that connects the top part (3) to th e bottom part (2) and is provided with at least 
two partial rod a s s e mblies (5,6) which arc interconnected via a c e ntral joint (16), 
and a driv e unit (12, H, 1 5, 19) for adjusting the height of the top part (3). In order 
to cr e at e a particularly simple lifting devic e , th e drive unit (12, H, 15, 19) grips 
the central joint (16). 



